Objective-Although ethnic diVerences in adolescent smoking have been well documented, smoking among multiethnic adolescents has received little research attention. This study examined smoking prevalence and tobacco related psychosocial risk factors among multiethnic adolescents in California, as compared with white, African American, Asian American, and Hispanic adolescents. Design-This study used a cross sectional design. Data were obtained from the independent evaluation of the California Tobacco Control, Prevention, and Education Program. Setting-Students completed a paperand-pencil survey in their classrooms. Subjects-Data were collected from a stratified random sample of 5072 eighth grade students (age 13-14 years) in California during the 1996-97 school year. The data were weighted by school enrollment in analyses to make the estimates representative of the population of California students attending public schools. Main outcome measures-Outcome variables included self reported smoking prevalence, susceptibility to smoking, access to tobacco, and related attitudes, beliefs, and behaviours. Ethnicity was assessed with a self reported, "check all that apply" question. Results-Results indicated that multiethnic adolescents were at higher risk than single-ethnic adolescents on several variables, including 30 day cigarette smoking prevalence, lifetime smokeless tobacco use, buying cigarettes, receiving cigarette oVers, and expected friends' reaction if the respondent smoked. For several other variables (lifetime cigarette smoking prevalence, susceptibility to smoking, and number of friends who smoked), Hispanic adolescents were at higher risk than all other ethnic groups including multi-ethnic adolescents. Although susceptibility to smoking was highest among Hispanics, multi-ethnic adolescents scored significantly higher on susceptibility than the three other single-ethnic groups.
Cigarette smoking is the leading preventable cause of premature morbidity and mortality in the USA. 1 Because most smoking behaviour begins in adolescence, 2 it is important to understand the epidemiology and etiology of adolescent smoking and to design eVective interventions to prevent adolescent smoking. If specific groups of adolescents at high risk for smoking can be identified, it may be possible to tailor prevention programs to their unique characteristics and needs.
Ethnic and racial diVerences in adolescent smoking prevalence have been noted in many population based studies in the US. [3] [4] [5] [6] [7] In general, whites and Hispanics have a higher smoking prevalence than do African Americans and Asian Americans. Little is known, however, about smoking prevalence among multi-ethnic adolescents-those adolescents who identify with two or more ethnic groups.
The number of multi-ethnic adolescents in the USA is unknown. Recent increases in immigration and inter-ethnic marriage throughout the country indicate that the number of multi-ethnic residents will continue to increase. 8 According to US census data, the number of children in interracial families grew from less than half a million in 1970 to about two million in 1990, indicating a growing group of children and adolescents who may not choose to identify with a single race or ethnic group. 9 Therefore, it is important to gain a more complete understanding of the health issues aVecting the growing multi-ethnic population. Unfortunately, multi-ethnic adolescents usually are not identified as a separate group in population based health behaviour surveys, because most of these surveys require respondents to choose only one ethnic or racial group. In recognition of the growing multi-ethnic population in the USA, the federal government will count multi-ethnic individuals for the first time in the 2000 census, using a "check all that apply" question.
Research on the psychological and physical health of multi-ethnic individuals suggests that multi-ethnic status may have either negative or positive consequences for health and health behaviours. On one hand, multi-ethnic adolescents may suVer negative psychological and health consequences as a result of their "marginal" status. Multi-ethnic adolescents may suVer from ambiguity, identity confusion, and "normlessness" because they do not fit into a defined ethnic category. This may increase their feelings of alienation and isolation, which may increase their perceived stress, anxiety, and risk for social problems such as school failure or substance abuse.
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These psychological and social problems could be risk factors for smoking. Multi-ethnic adolescents also may be especially motivated to conform to peer norms because they perceive themselves to be diVerent from their peers and may wish to be more similar to them. Because adolescents typically overestimate the prevalence of smoking among their peers, 12 this increased motivation to conform may lead to increased smoking behaviour.
Conversely, other evidence suggests that multi-ethnic adolescents may be more resilient to problem behaviours. 11 Multi-ethnic adolescents may contemplate identity issues earlier in life in an attempt to develop a sense of self, so they may enter adolescence with greater ego strength and sense of self-suYciency. These qualities may make them more resilient to social pressures to smoke. Multi-ethnic adolescents may be able to use coping strategies derived from two or more cultures, so they may have a larger repertoire of adaptive coping skills to handle stressors. In addition, because multi-ethnic adolescents may perceive themselves as diVerent from their peers, they may not engage in the process of social comparison with similar others that often leads adolescents to smoke in an attempt to conform to peer norms. 13 Unfortunately, the smoking prevalence and smoking related attitudes of multi-ethnic adolescents are not known. This study examined smoking prevalence, susceptibility to smoking, and tobacco related psychosocial variables among multi-ethnic eighth grade adolescents (age 13-14 years) in California, as compared with single-ethnic adolescents.
Methods

DATA SOURCE
This study used data from a representative sample of eighth grade California youth (n = 5870). The data were collected in 68 schools in 18 California counties during the 1996-97 school year as part of the independent evaluation of the California Tobacco Control, Prevention, and Education Program.
14 The 18 California counties were randomly selected within four sampling strata (based on population density), school districts were randomly selected within the 18 counties, schools were randomly selected within districts, and classrooms of students were randomly selected within schools. Based on school enrollment data from the California Board of Education, each student received a weight representing their school's relative share of the eighth grade population of California public school students. The weights were constructed as one over the product of the sampling probabilities for each student, school, district, and county. The weights were then normalised such that the sum of the weights of all respondents equals the sample size. In the analyses reported below, each student's data are weighted by this relative weight, so that the results are reflective of the entire population of eighth grade students attending California public schools.
Because the survey was anonymous and did not ask about "family life", the institutional review board approved an implied consent procedure (students were assumed to have parental consent if their parents did not return a signed form declining their children permission to participate). Even if their parents did not decline participation, students were free to decline participation. Consent forms were distributed to students in their classrooms several weeks before survey administration. Students were instructed to bring the consent forms home to their parents. A letter accompanying the consent forms instructed parents to sign and return the form only if they would not allow the student to participate. At the time of survey administration, the students also were given the opportunity to decline participation. Two per cent of the parents and 2% of the students refused participation, resulting in a 96% participation rate among the students invited to take part. During a single class period (45-50 minutes), students completed a paperand-pencil questionnaire about their tobacco related attitudes and behaviours.
MEASURES
Ethnicity was assessed with a "check all that apply" question. Respondents were provided with a list of racial and ethnic groups and instructed to check all the groups which described them. The respondents were then categorised into one of five categories, designed to be consistent with the categories used by the Centers for Disease Control and Prevention (CDC) in their most recent report on smoking and ethnicity. 6 The four single ethnic categories were African American, Asian American (including Pacific Islanders), Hispanic, and white. Although Hispanic is an ethnicity and the other three categories are races, these four categories were used to achieve consistency with the CDC definitions. Because the number of Native American/ Alaska Natives was too small to produce meaningful estimates of smoking prevalence, these respondents were excluded from the analysis. All respondents who identified with two or more of the four CDC categories were classified as multi-ethnic. Respondents who identified with two or more nationalities within an ethnic category (for example, Chinese and Japanese) were not considered to be multi-ethnic. This decision was made because the present analysis focused on the adolescents who are most likely to appear multi-ethnic-those who identify with two or more of the major racial/ethnic groups. Because we acknowledge that this is not the only way to define the multi-ethnic group, we ran additional analyses (not reported here) in which every respondent who reported multiple nationalities was classified as multi-ethnic, even if they reported nationalities from within the same ethnic category. This resulted in 69 of the Asian respondents being recategorised as multi-ethnic. These 69 respondents did not diVer significantly from the other Asian respondents on any of the outcome variables or demographic characteristics. This recategorisation did not change the significance levels of any of the statistics reported in this article.
Tobacco use prevalence was assessed with three items: lifetime cigarette use (including puVs); past 30 day cigarette use; and lifetime use of smokeless tobacco. These three items were dichotomous (yes/no).
Susceptibility to smoking, or the absence of a firm commitment not to smoke, 15 16 was assessed with two questions: "If one of your best friends were to oVer you a cigarette, would you smoke it?", and "At any time during the next year, do you think you will smoke a cigarette?" Respondents who answered "definitely not" to both questions were classified as non-susceptible. Respondents who gave any answer other than "definitely not" to either question were classified as susceptible. The other response options included "definitely yes", "probably yes," and "probably not".
Access to cigarettes was assessed with three questions: "Do you think it would be easy or hard for you to get cigarettes if you wanted some?" (rated on a four point scale from "very easy" to "very hard"); "Have you ever bought a pack of cigarettes?" (dichotomous); and "During the last month, how many times have you been oVered a cigarette?" (recoded to none versus one or more times).
Peer smoking was assessed with two questions: "How many of your best friends smoke cigarettes?" (rated on a four point scale from "none" to "a lot"); and "How would your best friends act toward you if you smoked cigarettes?" (rated on a four point scale from "very friendly" to "very unfriendly").
DATA ANALYSIS Logistic and linear regression models were used to evaluate the ethnic diVerences in the outcome variables. The four single-ethnic groups (African American, Asian, Hispanic, and white) were compared with the multi-ethnic group, by creating a dummy variable for each single-ethnic group and using multi-ethnic as the reference group. All analyses were controlled for the fixed eVects of age, sex, and language spoken at home (an indicator of acculturation), because these variables have been found to be associated with adolescent smoking in other studies. 4 5 Language spoken at home was represented as a fixed eVect rather than as a random eVect because it was coded on a scale ranging from "Only another language" to "Only English"; therefore, the scale covers the entire range of possible responses. In addition, to control for diVerences in socioeconomic status and possible intraclass correlation caused by the sampling design, school was included as a random eVect covariate, using the PROC MIXED and the GLIMMIX macro in SAS. 17 These models tested whether each single-ethnic group was diVerent from the multi-ethnic group on each outcome variable, controlling for the covariates.
To compare smoking prevalence rates among the diVerent subgroups of multi-ethnic youth, similar models were run among the five largest multi-ethnic subgroups (Hispanic/ white, Asian/white, African American/white, Asian/Hispanic, and African American/ Hispanic). The same covariates were included as described above.
Results
DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS
Of the 5870 respondents in the sample, 437 (7.4%) were excluded from the analysis because they did not provide complete data on all the variables of interest, 361 (6.1%) were excluded from the analysis because they indicated only "other" as their ethnic self-identification and therefore could not be classified into one of the ethnic groups, and 5072 (86.4%) had complete data. These 5072 respondents comprise the analytic sample. The demographic characteristics of the respondents are shown in table 1. The mean (SD) age of the respondents was 13.2 (06) years. The sample 
was approximately half male (50.2%) and half female (49.8%). Of the 5072 respondents, 40% were white, 25% were Hispanic, 17% were Asian American, 9% were African American, and 8% were classified as multi-ethnic because they chose two or more ethnic groups.
Further details about the ethnic composition of the multi-ethnic group are presented in table 2. The most common ethnic combination was Hispanic/white (34%), followed by Asian/ white (19%), African American/white (10%), and Asian/Hispanic (9%). In addition, 10% of the respondents chose three ethnic groups, as shown in table 2. Table 3 shows the prevalence of smoking and other tobacco related attitudes and behaviours by ethnic group. The asterisks in the table indicate the groups that were significantly diVerent (p < 0.05) from the multi-ethnic group. The patterns of results are described below.
COMPARISONS BETWEEN MULTI-ETHNIC AND SINGLE-ETHNIC ADOLESCENTS
Outcome variables that showed a higher risk for multi-ethnic adolescents
For several of the outcome variables, multi-ethnic adolescents appeared to be at higher risk than did single-ethnicity adolescents. These included 30 day cigarette smoking prevalence, lifetime smokeless tobacco use, buying cigarettes, receiving cigarette oVers, and expected friends' reaction if the respondent smoked. For these variables, multiethnic adolescents were at significantly higher risk than were adolescents of most or all of the other ethnic groups. Susceptibility to smoking showed a similar pattern. Although susceptibility to smoking was highest among Hispanics, multi-ethnic adolescents scored significantly higher on susceptibility than did the other three of the four single-ethnic groups.
Outcome variables that did not show a higher risk for multi-ethnic adolescents
For other outcome variables, multi-ethnic adolescents did not appear to be at higher risk as compared with single-ethnicity adolescents. These variables included lifetime cigarette smoking prevalence and number of friends who smoked. For these variables, Hispanic/ Latinos were at higher risk than were multi-ethnic adolescents, although this diVerence was significant only for lifetime cigarette smoking prevalence.
DAY SMOKING PREVALENCE AMONG SUBGROUPS OF MULTI-ETHNIC ADOLESCENTS
Because the multi-ethnic group contained adolescents with diVerent combinations of ethnic backgrounds, we examined 30 day smoking prevalence among these subgroups. Table 4 shows the 30 day smoking prevalence for the five largest subgroups (those that contained 20 or more respondents). Although there appeared to be some variation among the groups, with the Asian/Hispanics showing the highest smoking prevalence and the African American/Hispanics showing the lowest prevalence, these diVerences were not significant.
Discussion
In a statewide sample of eighth grade California adolescents, multi-ethnic adolescents showed higher rates of 30 day cigarette smoking prevalence, lifetime smokeless tobacco use, buying cigarettes, receiving cigarette oVers, and expected friends' reaction if the respondent smoked. These results indicate that multi-ethnic adolescents may be at especially high risk of becoming addicted to tobacco and suVering the harmful health eVects of tobacco related disease later in life. Multi-ethnic adolescents appeared to have especially high access to cigarettes. They were more likely than single-ethnic adolescents to have bought cigarettes and to have received cigarette oVers. There are several possible explanations for multi-ethnic adolescents' No between group diVerences were significant at p < 0.05.
higher access to cigarettes. Perhaps merchants have diYculty estimating the age of multi-ethnic adolescents, so they may be less likely to ask them for identification when they attempt to purchase cigarettes. Previous research has shown that the strongest predictor of successful cigarette purchases by adolescents was racial discordance between the merchant and the adolescent. 18 Multi-ethnic adolescents are especially likely to be racially discordant with store merchants. Because multi-ethnic adolescents do not fit neatly into a familiar ethnic category, merchants may find it especially diYcult to estimate their age from cues such as their height or facial features. Other studies 19 have found that ethnic minority adolescents are more successful than white adolescents at purchasing cigarettes from stores that are prohibited from selling cigarettes to minors. While it is not clear whether this is a result of racial discrimination or economic pressure to increase sales revenue, it may indicate that multi-ethnic adolescents will be able to purchase cigarettes from stores with little diYculty.
In addition, because multi-ethnic adolescents may aYliate with several diVerent peer groups, they may be more likely to have smokers in their social networks, which may make them more likely to receive cigarette oVers. Although the results of this study suggest that multi-ethnic adolescents are not necessarily more likely to have best friends who are smokers, they may have more casual acquaintances who smoke. Although these acquaintances may not exert social pressure as strongly as best friends might, they may serve as sources of cigarettes and as a conduit for smoking to diffuse through a social network. Further research is needed to understand the social networks of multi-cultural adolescents and the influences of these social networks on their access to cigarettes.
Other factors also may account for the higher risk of smoking among multi-ethnic adolescents. Perhaps multi-ethnic adolescents are aVected more strongly by pro-tobacco media. Recent studies of tobacco industry marketing 14 have shown that a disproportionately large number of models in tobacco advertisements are of "indeterminate" ethnicity (that is, coders disagree about whether the models are African American, Asian, Hispanic, or white). These models may in fact be multiethnic, and their prevalence in tobacco advertising may convey the message that smoking is an attractive or normative behaviour for multi-ethnic adolescents. Such media messages may be especially influential for multi-ethnic adolescents, who may perceive a lack of culturally similar role models in the media. Further research is needed to understand the eVects of pro-tobacco marketing on multi-ethnic adolescents.
Although the subgroups of multi-ethnic adolescents did not diVer significantly in their smoking prevalence (probably because of a lack of statistical power), the subgroups that were part African American appeared to have slightly lower smoking prevalence than did the other subgroups (except for the Asian/whites). This is consistent with previous research showing that African American cultural values are protective against adolescent smoking.
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Further research is needed to determine how the African American culture buVers its adolescents from smoking, even in the presence of other cultural influences, and how these protective factors might be incorporated into smoking prevention programs for adolescents of all ethnic combinations.
LIMITATIONS
There are several limitations to this research. First, these results are based on adolescents' self-reported ethnic identification. Various factors may influence a multi-ethnic adolescent's decision to self-identify as a member of one ethnic group or as a member of two or more ethnic groups. People who are multi-ethnic may identify with only one of their cultures (assimilation or separation), with both cultures simultaneously (acculturation), or with neither culture (marginalisation).
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Negative stereotypes against one of the adolescent s cultures of origin, or against being multi-ethnic in general, may cause multi-ethnic adolescents to self-identify with only one of their cultures of origin. In addition, an adolescent's socioeconomic status, place of residence, or parents' acculturation status may determine the extent to which the adolescent becomes integrated into one or more cultural groups.
These results also are based on adolescents' self-reports of their smoking behaviour and tobacco related attitudes. Although every eVort was made to assure the students that their responses would be confidential, the possibility remains that some students may have underreported their smoking to avoid punishment or overreported their smoking to self-present a rebellious image. Financial and time constraints made it impossible to conduct biochemical validations of the students' self-reports.
Because of sample size limitations, we divided this sample into five main ethnic categories: African American, Asian American, Hispanic, white, and multi-ethnic. Respondents in some of the single-ethnic groups also may have had multi-ethnic backgrounds, although they were not multiracial. For example, an adolescent with one Chinese parent and one Japanese parent could be considered multi-ethnic, as could an adolescent with one Russian parent and one Irish parent. Sample size considerations prevented us from examining each of these combinations separately. Indeed, if country of origin is considered, most US residents could be considered multi-ethnic. In this study, we chose to focus on those adolescents who were most likely to appear multi-ethnic-those who identified with two or more of the major racial/ ethnic groups. When respondents who reported multiple nationalities within a single ethnic category were recategorised as multi-ethnic rather than single-ethnic, the statistical conclusions did not change. Nevertheless, other, less visible diVerences between parents, including country of origin, religion, and socioeconomic status, also could cause family discord or identity confusion in children. Further research is needed to determine the eVects of these less visible forms of cultural diversity on health risk behaviours.
IMPLICATIONS
Despite these limitations, these results have implications for smoking prevention among multi-ethnic adolescents. They indicate that multi-ethnic adolescents may be at especially high risk for smoking and may have especially high access to cigarettes. Smoking prevention programs for adolescents in multicultural urban settings should address the unique social challenges faced by multi-ethnic adolescents. Perhaps smoking prevention programs could acknowledge that some multi-ethnic adolescents experience diYculties in establishing an identity and fitting in with peers. Although they may be tempted to use smoking as a way to establish an identity or make friends, perhaps prevention programs could teach them other strategies for achieving these objectives. In addition, multi-ethnic adolescents may benefit from social support or stress reduction interventions to help them cope with family discord and feelings of "diVerentness".
Further research with multi-ethnic adolescents is needed to understand the complex issues of ethnic identity that may place them at higher risk of health risk behaviours such as smoking. In-depth interviews and focus groups with multi-ethnic adolescents may be an eVective way to identify relevant issues such as why and how these adolescents have greater access to tobacco, why they choose to experiment with it, and what social and physical reinforcement they derive from doing so. This information could be very helpful for the development of more culturally relevant smoking prevention programs for multi-ethnic adolescents. If appropriate smoking prevention interventions can be developed for multi-ethnic adolescents, it may be possible to prevent tobacco related morbidity and mortality in this growing segment of the US population. 
